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(ARPA). The planning described in this volume provides for the earliest 
possible development of the requirements stated in GOR No. 80, dated 
16 March 1955, revised 26 September 1958, with one exception: the 

requirement of GOR No. 80 for an infrared reconnaissance Capability — 

have been withdrawn from the Sentry Program and made a separate Program, — 
Missile Defense Alarm System (MIDAS). | ; | | 


_ Summarizing its physical Characteristics and by explaining the techniques 
for its operation. It also provides a brief explanation of the various 
subsystems that Comprise the whole, the testing program-being used in 
developing the System, and other Significant areas that bear directly 
On the task of meeting the designated requirements. In. addition, this 
volume covers the facility program requirements, including (1) test — 
facilities at ARDC Centers, and (2)the military cons 

in support of the development system . | 

requirements ig included to reflect the re 

and a new FY 1960 budget plan of dollars necess 

Gram included herein. | : j 


This volume covers the capability of ‘the Sentry System by 
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Y usual means. The need for timely ang 
continuous intelligence information, to assess a potential enemy's 
Capabilities and probable intent, has become more critical as the 
advancement of technology has produced offensive Weapons with inter. 
continental Tange and greater destructive powers. The impetus which 





current, reliable, prehostilities intelligence information is required 
to insure proper direction of national planning in the development of 
effective counterforce Weapons and counterforce strategy. | 


The results of the numerous Studies conducted Since 196, at the 


Studies conducted at the Rana Corporation. A study completed in 1947, . 
together with Similar investigations by other contractors, concluded 


not as a weapons carrier. In 1950, the Research and Development Board 
vested satellite Custody in the Air Force, and Rang was directed to 


explore its possible military utility. 


‘Aviation, Frederick Plader, Allis- mers and Virtoo Corporation). 


Recommendations for the ARS development Were made by Rand in 


November 1953, and these were followed by a final report (Rand-262) 


on February 1954. Subsequently, she Air Force issued System Require. 


ment No. 5 dated 27 November 1954, later revised on 17 October 1955, 


and General Opera: ional Requirement No. 60 (SA-2C) date 16 March 1955, 
In the Spring of 1955, design study proposals were solicited by the Air | 


Force from selected contractors. 


a ee 
This document contains informotion affecting the national defense of the United States within the meaning of the Espionage laws, Title 
18, U.S.C... Section 793 and 794, the transmission or revelation af which in any manner to an unauthorized person iz prohibited by jaw. 








The number of Sources soliciteg wes limited by the &0vernment' 5 
desire to maintain 2 Secure program throughout the design ang development 
phase. The ws LI7L is a reconnaissance system involving ‘the: launching of 
& vehicle into Orbit for the ultimate purpose of collection ang disseming- 
tion of intelligence information. Therefore » the problem of Providing an 
airframe and engines did not neeg to be the sole Guide to the type of 
contractors 8Olicited. Those soli Cited were the Lockheed Aircraft Corpora. ~~ 
tion, the Radio Corporation of America, Glenn 1. Martin Company, and Bell 
Telephone Laboratories. Bell Telephone Leboratories declined to Submit 
& proposal. 7 


=_—:- 


and distinct development plans. . The Lockheed Proposal was considered to 
meet the requirements most Satisfactorily. | 7 | | | 


System Development Directive No. 117L was issued on 17 August 
velopment and test of ws 117L was awarded the Lockheed Aircraft 
Corporation on Contract AF Oh/ 647)-97 in October 1956. ‘the Massachusetts 
Institute or Technology was awarded the contract for research and develop- 
ment of the ws Ji7L Guidance ang Orbital Attitude Control Equipment on 
Contract AF 0h/( 647)-103 in November 1956, ‘Executive management of the — 


Project is the responsibility of AFRMD. 


4 


| By decision of the Secretary of Defense, 1 November 1957 » the directive 
was issued to proceed with the WS 1171 at the maximum rate consistent With. 
00d management, | | , 2 | 


The Primary objective, establishea by the USAF's Genere] Operational 
Requirement for ws 117L, was to "provide. continuous (visual » electronic 
or other) coverage of: the U.3.3.p. and satellite nations for surveillance 


wa, 
boosted satellites to conduct biomedical experiments. . 
On 30::Juye 1958, the Advanced Research Projects Agency (ARPA) Order No, 
9-58 was issued confirming previous Department of Defense directives for the 
assumption of Tesponsibility by ARPA for the Advanceg Reconnaissance Satellite. 
Development Program. This directive established the Director, ARPA, as the 
Source of policy and technical Guidance for future WS 117L development 
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1.. The Advanced Reconnaissance System, Sentry, described in 
this Development Plan, is designed to PWLill the military requirement 
Outlined in GOR No. 80, 26 September 1958, and amendments theréta, ARD 
&R No. Dy 17 October L955, USAF DD No. 85, 3 August 1956, and SDD 
No. 1U7L, 17 August 1956. : ea" 


2. A Vital requirement for the defense of the United States 


is the earliest possible warning of a Soviet intention to attack. This 


system, egploying an Orbiting satellite, will provide at & reasonably 

early date, Surveillance of the whole Soviet complex. The use of 

‘Veried sensing devices in the satellite systen will reveal Soviet prep- 
 G@rations for a possible attack well in advance of the event, ~ 


3. Timeliness of receipt of the intelligence information fs 


essential, with daily reconnaissance coverage at high resolution the 


a. Terrain and mapping coverage, | - 
| | d. Detection of new and hitherto unknown targets and veri- 
fication of known targets. | | | 
7 e. Detarstnaidon of electronic signal characteristics. 

a. Location of targets and defenses. a 
©. Collection of data on technological improvements. 
f. Evaluation of militery and industrial strength. 
&- Monitoring of electronic emissions. | | 

h. Surveillance of enemy build-up indications. 
i. Warning of attacks under way or pending. 
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ae Reeaement of high-yie1a weapons ' damage. | 

k. Reconnoitering ‘Of military movemerits | 
1. Location of Navel forces throughout the world. 
M. Collection of world-wide weather data (Primarily 


I. SENIRY OVERALL OPERATIONAL CHARACTERISTICS = 


1. The Sentry System is ¢ sed of the satellite vehicle, 
the IcRM booster, launch facilities, tracking facilities, end a complex. 
communication and data processing network with related facilities. The 
booster provides the primary Propulsive power to the Sentry satellite 
vehicle. Separation Occurs on attaining the proper altitude and attitude. 


As the booster falls away, the ‘Satellite vehicle continues in a seif 


stabilized predetermined coast to a program altitude. Orbital ‘altitudes 
Will be varied eccording to mission requirements, vehicle On orbit 


_ Weights, and simiiar technical Considerations. At the termination of - 


This 
18, 


| 2. The vehicle will continue Ground the earth, and when within 
range of a ground receiving station, UpOR command, read-out sens 
equipment will vegin to t the recorded data. ‘These data will be 


& recovery payload, = vehicle will réceive programming commands only 


| 3- The vehicle will then begin its next cycle. These revolutions 
will be repeated at approximately 90 minute intervals, Because the | 
Orbit is essentially fixed in space, while the earth rotates inside i+ 
Successive passes over the earth's surface be displaced &pproxi- 
mately 22-1/2 degrees at the equator. This offsetting will permit a 
Single vehicle to view ‘the entire earth in @ total time period which 
depends on the width or Swath observed. Useful Operation will be 
terminated upon command at the exhaustion of the film supply in the - 
case of a Tecoverable payload. In the case of a readout payload, 
termination will occur either when drag slows the vehicle to point 
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8. Readout Program 


Onnaissance equipment for the visual recon- 


| ae ee ee The rec 2. ! 
naissance readout program consists of those satellite-borne equipments 


required to collect intelli gence information in the visible spectrum, 


| is information and on * commend signal from the 


in size and development will continue toward the goal of achieving 
resolutions of ert or less. _ | 


Y (2) Ferret Reconnaissance = 73 Mise as 


a8 may be necessary, and, at the Proper time, to reconvert the storeq 
information into an. &ppropriate electrical Signal for transmisstén | 
to the ground by the Ground-Space Communication Subsystem. The ‘sub- 
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_.. ,. 5:, Sentry Date Processing will be oriented toward use of the 
data in order to assess imminency of immediate attacks. Equipment will 


III. DRSIGN SPECIFICATIONS AND GENERAL OPERATING DATA 


A. SENTRY | | 

Ll. The Sentry System ig being developed over a period of years 
and it will include a variety of configurations » Capabilities and usefyl 
Batellite life spans. The development of the system will proceed fron 
relatively simple design of limited capability to more refined versions 
capable of meeting stated systen requirements. The original design and 
subsequent development work will endeavor to keep the basic system de-~ 
Sign as flexible as possible to provide a relatively repid reaction to 

ig requirements. The present design objectives include two 
basic progrems - readout and recovery. : 
&. Readout 
. , he Readout Program is divided into two recon- 

naissance modes; Visual and Ferret. To support these two reconnaissance 
modes, the ground Space communications system will be provided as a 
means for communicating with the vehicle from ground stations and for | 
receiving, monitoring and eacoding environmental, vehicle, functional, 
and all reconnaissance date fron the vehicle subsystems. ‘The ‘ground 
space commmnications systen Ground equipment will provide for the 
acquisition and ‘tracking, reception of data, and the transmission of 
specific commands to the satellite vehicle. ‘The commmications | 
system will include the equipment which will provide for interstation 
ground cammunications including the transmission of reconnaissance 


She initiation of retaliatory planning ana enhance the capability of 


both active and passive defenses. Peacetime Operation of the system 
permits the detection and identification of ecnemy radar and other 
electronics devices » and of enemy military ectivities in the prepara- 
tion; training, and firing of ICBM's IRBM's and satellites. 
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(2) Visual 7 


ae | (a) The purpose of this program is to develop a 
reconnaissance satellite using a 36 inch focal: length camera configuration 
Capable of resolving 20 feet ground objects. With this system it will be 


possible to locate objects with an accuracy of approximately 1 mile of 
‘the true location. a 7 = ae | | 


| | (b) Ultimately, the visual readout program will 
incorporate a long focal length high resolution camera system (5 feet 
ground resolution). While the initial work in the long focal length 


high resolution area will be conducted in the Recovery Program, a great 


deal of this work will be directly applicable to the Readout Program. 


position but will be programed across the line of flight to intercept 
areas of definite interest. In later versions of this system the . 
camera. system will have’ the capability of program movement in the vehicle — 
to provide stero photography when desired. _ 7 


| 7 (a). The major activity of this program is concerned. 
with the design, fabrication, and laboratory evaluation of experimental 


. and prototype models of photographic visual payloads. Such work includes 


extensive environmental testing of the prototype » determining compatibility 


_ With the data link end command links, and flight testing. An important 
| part of this program will be the achievement of sufficient reliability 


of the visual subsystem on orbit. Extensive testing on the ground and on 


| Orbit’ will have to be performed to Obtain the reliability required for 
‘long life unattended operation. . _— | | | 


(3) Ferret 


| “The Electronic ‘Reconnaissance. System (Ferret) will 
be designed to provide a logically developed capability to satisfy the 
National Intelligence objectives in ‘the area of electronic reconnaissance. 
It will progress from a basic package with limited Capability to an’ 
eventual sophisticated Surveillance system. This system is logically 
divided into.capabilities consistent with the development time scale. 
These capabilities have been labelled Ferret-1, Ferret~2, Ferret-3 (F-1, 


F-2, F=3). The eventual Ferret Surveillance System will combine features 


Ferret-2 and later equipments will be of moduler construction to pro- 
vide @ maximum flexibility, making possible a variety of mission capa-~ 
bilities, dependent upon information ed in earlier flights and‘ 
changes in National Intelligence objectives. 
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2a0G8 ORT LIne SvYSBCem her yrem 6 ~# . ) 
end converts the coded wort! received fron the vehicle via the | 
Space commmnications system into a format compatible with an TEM 704 or 


with accurately known characteristics from the Ground to the vehicle 

receiving equipment. When read-out at the tracking stations, signals 

received, by comperison with those transmitted, will provide a high 
| degree of systen calibration. a a: 7 | i ro 


(b) Ferret-2 Bquipment 
thts equipment will be designed to intercept, | 
measure, store, and. readout to a Ground station pulsed emission - n the 
electromagnetic spectrum fron 50 to 18 000 my 3 aie 
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‘ he ground data handling system performs error checking and word 
_ Counting operation ang converts the coded work received fran the veliicle — 
into a format compatible with an Ip 704 or 709 computer. ‘The in-flight 
calibration equipment transmits a signal of accurately known Parameters 
t6 the vehicle receivers. When this Signal is readout in digital form, | 
it is compared by the ground date handling system with the transmitted 
Signal to obtain system calibration. AS & result of the ground eval- 
uation of system Cperation, various commands may be transmitted to 
the vehicle to ad just components of the receiving system. ; 


(c) Ferret-3 Equipment —_— | 
ne, Se This equipment will extend the Capability of 
the Ferret~2 program and provide an advanced capability to intercept a 
wide variety of electronic emissions for purposes of ob an in- 
dication of imminence of hostilities » en electronic order of 
battle and furnishing data for technical intelligence purposes. In- 
Cluded will be extension of the frequency coverage to 30=40,000 me/s, 
improvement in the accuracy of parameter measurement, provision for 
positive Locational accuracy techniques » development of a QRC capa- | 
“bility, and improvement in the detection and recording of unconventional 
and exotic electronic emissions. These objectives will be met by the 
use of techniques such as modular construction for flexibility, analog 
| recording, stert-stop frequency scanning measurement of signal s ; 









my es aevelopmen oy 
oe SL eis -CUBhition circuit whi < . pr capability Of trans- 
mitting Netional Indicator Alarms. either in real time or by tagging 
them for special attention during readout of the recorder. 


db. Recovery 7 
(1) General 


_. * . The Recovery Reconnaissance System (Visual) will 
be designed to meet two basic requirements; that of 3 | 
resolution reconnaissance. ‘It is envisioned that the development will 
include a large Tecovery capsule. The capsule will provide the means 
to recover a relatively Zaree quyntity of exposed film from orbit. 
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ee My (a) The objective of this system is to obtain = 
durable intelligence information which is not effected by the 


Which could ‘be associated with a relatively long life vehicle. Both 


mission capability or a data link readout system. The high resolution 


. Sys8tens developed for this program algo will have application in the 


Operate on an intermittent basis upon receipt of an actuating signal fron 
the vehicle Programmer. The intermittent operation Will be planned to 
Provide daylight ‘Photographic coverage for all passes over the area of 
interest. ‘the film Supply will be sufficient to meet thirty days of 


(ce) The High Resolution System will have the capa- 


‘bility of Providing detailed reconnaissance information. _ It 1s planned 


that this camera system will resolve Objects that are > feet on a side 
from an Orbital altitude Of 200 miles. | | 


into the system to. recora the time of frame exposure from the vehicle 
timer. The satellite vehicle Will orbit in a ‘horizontal attitude with 
@ payload life of 15 days and an orbital life of appr mately one ‘ 
month, depending upon altitude. Tracking, telemetry readouts and command 
will be provided at Vandenberg AFB, Northeast, Central, and Hawaiian 
Islands tracking and acquisition stations, with ground links to the 
Development Cohtrol Center at Sunnyvale, California. In eddition to 
the camera System, control » transport, and Storage equipment Capable of 
executing the Command signal Provided by the vehicle pr and 
command contro] communications will be provided. This system Will also 
include equipment necessary to enable ground photo reconstruction and 
Processing to convert the recovered fiim into required photographic 
form. — : | 
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(3) ‘Recovery Capsule | - | 
ee | (a) A large recovery capsule will be developed. 
‘The capsule will have e base diameter of Spproximately five feet and the 
- *Peentry bedy will weigh approximately twelve hundred pounds, with a 
recovery payload of six hundred pounds. The heat shield will be either 
ablation or Sublimation type ang Will be separated CO 3 
Payload at 55,000 feet by means-of a reentry programmer. Instrumentation 
Will. be provided in the initial Plights vo record conditions of acceleration 
and temperature during reentry, | | ~ . 4 


| (db) The design of the capsule will be such 
 @s to incorporate the Bic Sentry vehicle design; thus » €Xploiting all 
improved performance characteristics of the propulsion subsystem. This 
“pproech will save both development timé end funds. 


(4) Recovery Operation 
Over =vater recovery will be accomplighed by 
utilizing aircraft with. air recovery equipment. Determination of the 


diameter Circle at 50,000 feet. The recovery system wil] be go designed 
that over-land air recovery can be accomplished without changes in the 


Cc. Data Processing 
| ‘The objectives of the data processing 8ysten 
are to extract and correlate critical intelligence from Sentry — 7 
reconnaissance Seasons for short term inmminence indications, provide | 
convenient to use transcriptions of reconnaissance records, and 
to provide collection control ang quality control feedback within the 


1. Readout Program 
| a. | The Sentry development subsystems epplicable to 
the Readout Program are es follows: _ © S | 
(1) Subsystem "au _ Airframe 
(2) Subsystem "3" -~Propulsion | 
(3) Subsystem "c" . Auxiliary Power — | 
(4) subsysten "D" - Guidance and Contra] — 
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(5) Subsystem "Br Visual Reconnaissance 





| (6) ‘Subsystem npn = Ferret Reconnaissance - | 
(1) Sapereten "et - cromdpece Comnicet i 
(8) Subsystem "y" - Data Processing a 
(9) Subsystem "3" ~ Geophysical Environment 


7 (10) Subsysten "K" = Qualitative Personne) Requirements 


b. Subsystem "A" ~ airframe : 
(1) the Airframe Subsystem included the entire | 
vehicle » Propellant tanks » nitrogen ang helium: storage vessels 


ghd’ Sduipment installations. the basic Sentry vehicle is utilizes oon 
in the initial test Phase. Incorporating the full solar 


on 
Flight 3 Will necessitate Some redesign of the vehicle's aft section 
and adapter Section. Layout design studies have been performed ag to 
the feasibility and the Proposed design configuration 1s within the 
existing structural envelope. : a : | : 

- (2) the adapter section includes the structure and 
airframe that mates the Satellite vehicle to ‘the Atlas booster. ft 
contains the S0lid propellant retro-rockets to achieve separation, 


(3) The booster is the SM-65pD model, less warhead and 
warhead installation adapter. ‘The Atlas G. E. guidance System is 


utilized during ascent %o establish ang maintain the vehicle on a. 


selected trajectory and to send attitude information to the ground. 


Computer. The command beacon on the Atlas is used to transmit the © 


vehicle guidance system attitude correction. ; | 
| (h) a feasibility stuiy will be conducted Providing 


-& combined Visual and electronic payloads configuration. 


- (2) Also included ig &.low thrust propulsion system 
capable of making positive Or negative orbital velocity corrections 
&8 required by the payload (orbital control system), | | 
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e. ‘Subsys tem "p" . Guidance and Contro] 


LY thts subsystem includes the eq t necessary 
to guide and control the satellite into the desired orbit and to control 
its attitude on orbit. | _ = 


| — (2) Guidance during boost will be accomplished by the 
Atlas G. E£. Guidance system, The satellite guidance and control sub- — 
System effects control of the vehicle after Separation from the Atlas. 


(3) Attitude contro] on orbit depends on the gravite- 


at constant angular velocity is used to Provide additional restoring 
torques about the vehicle longitudinal axis. nr ee 


f. Subsystem "Ee" i Visual Reconnaissance 
(1) Readout Progr am | | 


(a) The subsysten equipment for the Visual 


Visual data acquisition will employ con- 


(b) 
‘ventional photographic ‘techniques with Special features of automatic 


processing and television type data readout. Within’ limitations 


television in conjunction with magnetic tape Storage. 







nited States within the meoanina af the Beminmmom 1 ee 


at) spt ang ere 


(iii 


. gram consisting of increasingly sophisticated ferret packages ‘Progressing 
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each side of the orbital path and will permit coverage of selected targets 
| 08 @ programmed basis. Exposure control and film velocity changes can be | 
made with the subsystem contro]. Operating from the programmer. | 8 


_ (a) Longer focal length Systems will be developed 


&- Subsystem "PF" - perret Reconnaissance 


This subsystem includeé the equipment to conduct a pro- 


| in order to Obtain coverage of objects less than 5 feet in Bize,. 





fram the basic F-] System through the F-2 and F-3 system to an eventnal 


(Of specific signals. and National Indicator type alarms. Unusual signals | 


h - Subsystem "gq" . Ground-Space Commmications 


| (1) the Ground -Space Commmications Subsystem will 
perform the following functions: Acquisition and tracking of the 
satellite vehicles, telemetry, Visual and electronic recovery data link, 
vehicle antennas, inter and intra-stations Communications, and the 
command system. | | . | 


i. Subsystem "z" - Data Processing 


(1) The pata Processing Subsystem includes all 
services necessary to design, develop, fabricate » install, provide 
training, operate » @nd maintain a System to process the input from 
developmental Satellites of the Sentry program and ultimately to 
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(2) Input to the subsystem includes: 


| - (a) Analog and digital electromagnetic intercept | 
data @s ori v Ground recorded together with necessary Calibration 


a (b) Visual date a8 originally ground recorded 
together with necessary calibration and orbital data. | 


(3) Outputs of the subsysten include: 


| | (a) Initial interpretation of the reconnaissance | 
data. These interpretations Will be primarily directed toward deter. 
mination and correlation of short term imminence indicators. 


| | (b) Accurate positional data of ground contro] 
Points used for targeting or tilting of photographic data. | 


cmagnetic ), Reports of new and unusual activities derived 
from electromagnetic intercept and Visual data, | : 


(a) nrenscription of incoming records into formate 
which will be useable with standard equipments in other intelligence 
- Operating egenciés, | _ a 


. .(¢) Collection control data ‘based on intelligence 
requirements » for programming of Sentry sensors. — 


sectig(t)_,.wality control feedback including calibration _ 
data to Other sections of the Sentry system, | 


(4) The pate Processing Subsystem in order to perforn 
the short term indication Operation and to handle the large quantities - 
Of input data, is designed to process records with minimum delay. An 


ed sensors will be provided, 


(5) In-operation data processing will be Carried out 
primarily in a central facility. pata will be relayed from Tracking 
Qnd Acquisition. Stations, as received, over wide-bang data links. 
| the development Period this central facility will be provided 
by the contractors. 7 | 


J» Subsystem "J" ~ Geop Sical Environment 
Subject to weight, space and ground-space teleme 


availability and a Current requir ee ta, consideration will be 
Siven to flight ° i Strumentation during the Sentry Program, - 
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ke. Subsystem "K" ~ o 
- Information QPRI). . 
en 


(1) othe Personnel Subsystem (concerned with the 
design and the development of the personne] component of the Weapon 


. . System), consists of human engineering, Personnel, personnel require- 


ments, information, training, and technical manuals efforts. The 
integrated functions of the subsystem will assure that: 


_ | (a) au equipments have been designed with fui) 
knowledge of personnel qualifications and limitations end, further, 
that positions have been defined insofar as possible in terms op existing 
Job Classifications » and that training, training materials » and definitions 
of operational procedures have been accomplished With the Objective: of 


attaining high proficiency of well-trained personnel. 


, | - (b) eer : 
study coordination, design review and evaluation of equipment and 
procedures will be conducted. to maximize Operational and maintenance 
efficiency of equipment and to minimize the Opportunities for human 


will insure the orderly acquisition, training, and organizational utili. 
zation of personnel as required. | ; | 


(4) Training requirements will be determined, 
training plans will be developed, and a coordinated program will be 
conducted to satisfy these requirements. ‘These efforts will include 
the determination of the levels and kinds of training, the devices, : 
aids, materials, and facilities in which the training will be conducted. 


(e) Requirements for technical manuals, handbooks P 


and job aids to be ed by operator and maintenence personne] will be 
determined and developed ; : 


1. Ground Support Equipmen ient | 


Ground support equipment includes that ground equip- 


ment necessary for the handling, transporting, servicing, Checkout, 
and launch monitor and control functions. System checkout equipment 


for the complete vehicle will be required at IMSD, Santa Cruz Test 
Base, and the launch base. Launch base control blockhouse consoles 


€@nd cabling are part of the required ground Support equipment. Sub- 


System checkout consoles will be required to calibrate and measure 
each subsysten performance , | : | 
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™. General Operating Data | -s - 
(1) Sunnyvaie. Development Control Center 


| | (a) The Sunnyvale Development Control Center 
provides for a centralized satellite control and data processing | 
_ facility to accomplish the research and development of Satellite systens. 
It is also to be utilized to develop prototype operational systems . 
capabilities. | — & | ete we | | 


_ (bo) The Sunnyvale Development Control Center 
Provides for research and development control capability for the 
special cheracteristics Of satellite Systems. These Special character. 
istics are included in the functions of (1) satellite operation and 
control, (2) satellite equipment (both airborne ang ground) operation 
and control, (3) data reception and Storage, and (4) data analysis. 
| | (c) Satellite Operation and control consists of 
those functions relating to central control of launch Operations and 
_ to control of the vehicles on Orbit. Orbit functions include tracking, 
- Btation acquisition, attitude control, telemeter monitoring, command 


generation, recovery operations control, and engineering evaluation. 


(d) Satellite equipment operation and control 
consists of those control functions concerned with the operation of 
‘Sirborne and ground sensor equipment. This includes functions such 
&s calibration, scheduling, command generation, geoposition, confidence | 
indices, quality control, and engineering evaluation. - 


(2) orbit Computations 


within its range. The Scheduling and display functions are also 
dependent on Orbit computations. 
(3) Scheduling 


becomes @vailable. Also to be scheduled into the vehicle Operation 
ere such internal System requests as regular and special calibration 
Checks and quality-control-initiated adjustments. An interstation 
Schedule will be maintained to assure Optimum utilization of each 
remote station ang its equipment. 7 
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(4) Quality control | 
oo Operation of various data control equipment __ 
will be monitored to determine the efficiency of equipment. In the 


event of malfunttton within any piece of equipment or system, 


corrective measures will be determined and action commands initiated 
or prepared for future initiation. Deviations from the normal level 
of efficiency of the various pieces of equipment or systems will be 
recorded and used to determine the quality of the data Outputs. Records 


will be maintained of all equipment malfunction Or failures, and these 


Will be reported to ‘the responsible departments for future system 
improvement. In addition, all such data obtained by the various sub-| 


(5) Automatic Telemeter Data Handling 


Control of Sentry vehicles requires that mal-— 


functioning vehicle equipment be adjusted or replaced while the vehicle 


is within contact of the readout Station. Automatic telemeter data- 
handling capability will be provided for analysis of selected telemetry 
date in real time so that adjustment or replacement of malfunctioning 
vehicle equipmment may be made while the vehicle is in contact with 
the readout station. ‘The same capability will be used to analyze — ‘ 
telemetry data for use in preparing data certification information. 
Finally, the capability will also be used to determine assignable 
causes of variation in the remaining telemetered performance data 

80 that engineering analysis effort will be more effectively directed. 


2. Recovery Program | 


&. The Sentry development subsystems applicable to. 
the Recovery Program are as follows: 7, 


(1) Subsystem "4" - Airframe 
| (2) subeyetes "BY Proguision | 
~ (3) Subsystem "Cc" — Auxiliary Power 
(4) Subsystem "p" - Guidance and Control 
(5) suneveted tpn Visual Reconnaissance 
(6) Subeyaten "AY Ground-Space Communication 
(7 ) Subsystem "I" - Data Processing | 
(8) Subsystem "3" - Geophysical Environment 


Subsystem "K" Qualitative Personnel Require- 
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/ (10) Subsystem "z" - Recovery Capsule Subsystem 
b. Subsystem "A" - Atrtrame | 
1) The Airframe subsystem includes the entire 


vehicle airframe, propellant tanks, nitrogen and helium storage  —j 
vessels, and equipment installations. _ The basic Sentry vehicle will 


de designed to accommodate the. recovery capsule. 


This d 


4 (2) The adapter section includes the structure and 
airframe that mates the satellite vehicle to the Atlas booster. It 
‘contains the solid Propellant retro-rockets to achieve separation. 

The booster is the SM-65D model, less warhead and warhead installation 
adapter. The Atlas G. &. Guidance system is utilized during ascent 
to establish and maintain the vehicle on a selected trajectory and to 
send attitude information to the ground computer. The comand beacon 
On the Atlas is used to transmit the vehicle guidance system attitude 


¢. Subsystem "p" . Propulsion 
‘a | This subsystem includes a high performance Orbital — 
boost rocket engine 3 the gas generator and turbo-pump propellant feed 
System; the turbo-pump start system; the control rockets; the 
helium, fuel, and oxidizer vent systems used to depressurize vehicle 
systems after establishing orbit 5 @nd the retro-rockets installed on 
the adapter to facilitate vehicle Separation from the Atlas booster. 


The system will provide means for adjusting Orbital velocity to change = 


the orbital period as required for adjustment of coverage areas. ‘The 
controlled thrust will be achieved either by multiple burning of the 


ar: i Subsystem "c" . Auxiliary ‘Power 


(1) This Subsystem consists of the sOlar photovoltai 
APS which will be Operational for all visual recovery flights. A | 
high-energy battery system will serve as backup. Also, the possibility 
exists that the SNAP TI Radioisotope APS may be used for Flights 6, 7 © 


and 8. ‘The system also includes necessary regulators and inverters. 


This system will consist Of silver-zinc primary batteries, power 
converters and inverters, voltage regulator » and control components. 


e. Subsystem "D" = Guidance and Control 


| (1) ‘The ascent guidance and control system for 
these flights will use the G. E. radio guidance system to Guide the 
booster and to provide steering commands to the vehicle guidance and 
control system, which ‘uses body mounted gyros monitored by a horizon — 
Scanner for attitude reference and reaction gas jets and hydraulic 
actuators gimbaling the engine for attitude control. An accelerometer- 
integrator combination is used to cut off the engine when orbital 
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_ velocity has been attained. The Orbital guidance and control will 


require both Greater accuracy and longer life than that attained in . 


in all axes with movable vanes or gas jets in pitch and yaw. Gas jets 
in roll will be utilized as necessary to prevent saturation of the 


(2) mm addition, the orbital perioa will be controlled 
to provide the desired target coverage. This will be accomplished with 
Subsystems B and HH. . The basic plan will be to obtain information about 


information to the vehicle Via the beacon; orient the vehicle ao as to 


either increase or decrease the velocity as desired; and fire a large 


reaction jet for the Sppropriate time, or an @ppropriate number of 


emaller jets for a fixed time; to provide the desired thrust. | 
( 3) ‘The control requirements during the recovery | 


"phase can‘ be minimized if use is made of a tractor system, with the 


rocket engine or engines ahead of the center of Gravity. The simplest 


‘Bystem would Spin’ the engine to correct for thrust misalignment. ‘Tr 


the accuracy of this. system 1s .too low, active control could be. main- 
—— using attitude and/or rate gyros sri on sidewise thrust 
\by varying the size of ports in the main engine) at the appropriate 
time, since this is the most important Source of reentry error, 


f. Subsystem "E" - yigual Reconnaissance 
 ( 


focal length mapping lens and ume Conventional size topographic film. 
Associated directly rith. this camera as practically an integral part 


Will be stellar recording camera. The stellar camera will probably | 
contain a different film but the two cameras will operate as a unit 


; | Bj 

and data processing, but the overall area will be less than 1000 | 
feet with respect to North American datum. ‘The resolution of the. | | 
system will be Spproximately 150 feet. This System will enable the | 


Output of other payloads to be more accurately located by matching 


their output to the accurate mapping background .. 
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(3) the large payload Capability of this vehicle will 
Probably permit the installation of additional payloads which Will make 


oa (4) “A high resolution payload using a long focal 
length system will be developed to Provide a ground resolution of 5 


Leet from 200’ mile Orbit. The large payload of the recovery system 


permits the use of large quantities of vite which would be impractical 


_ to process in the vehicle. This approach provides a high resolution 
capability for the Situation where the delay in returning the in- | 


formation would not affect its intelligence value. 


S. Subsystem "gq" _ 





perform the following functions: Acquisition and tracking of the 
satellite vehicles, telemetry, vehicle antennas » inter and intra-station 
comminications, and the command systems for both the satellite and 
recovery capsule systems, | — - 


| (3) Vandenberg Air Porce Base, the Northeast, Centraj, 
end Hawaiian tracking stations will provide telemetry readout and 
cCmmand during the eight flight tests. 


(4) the requirement for visual tracking of the 
satellite and the ability of outside “gencies such as Space Track 


to meet this requirement will be investigated. _- 


h. Subsystem "I" — pate Processing 


The Data Processing subsysten associated with the 
Recovery program will be similar to that to be employed with the a 
Readout program except inputs: will be: ‘batched rather than received 
over a data link. the principal function of the Data Processing sub- 
System will be to receive the ray development records, title the re. 
cords, accurately locate Specific points of interest, and transcribe 
the records into formats readily useabje by development activities | 
without the use of Special equipment. A number of components developed 
under the Readout program will be employed inthis task. | 


‘4+ Subsystem "J" ~ Geophysical Environment 


| | Subject to weight » Space and ground-space telemetry 
availability and a current requirement for date » Consideration wil] 
be given to flight of geophysical instrumentation during thé Sentry 
Program. 
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Information | 


The Personnel Subsystem for the Recovery Program ig 





Subsystem "y" = Recovery Capsule Subsysten | 





This subsystem includes the reentry vehicle ‘ recovery 
) f 


Capsule, retro-system, and heat shield. ft will. be defineg or 


precision recovery of the recovery capsul - It will include Provisions 
for its own auxiliary Power system end guidance system. | : = 


1. Ground support Equipment 


complex to inspect, test, adjust, calibrate, appraise, gauge, measure, 
repair, Overhaul, assemble, disassemble, Service, transport, safe. 
guani, record, store, actuate, or otherwise perform a function in 


| (2) Grouna Support equipment designed and fabricated 
for previous WS 117L ‘Programs will be used where Possible, and modifi. 
cation to existing equipment will be made where feasible. 
7 (3) Design, fabrication, and testing of ground 
Support equipment will be required to support the payload and 
other changes to the vehicle ang its subsystems Which require GSE 
Support. | | : = 


Cquipment p Orms three . functions: orbit Computations 

8 &, and integrated display generation. Subsystem "gt will pro- 

vide ground to the Sunnyvale Development Control Center, — :, 
(2) Reliebi14. and Operations is Considerations 


| (a) -The basic design goal of the Recovery | 
Development Program is to achieve the capability of high-grade photo 
intelligence and precision recovery of the Visual payload. Individual 
subsystem reliability requirements will be directed toward these relia. | 
bility goals by e initiation of a comprehensive reliability effort 


p early | 
Which must be maintain throughout the life of the development Program. 


4 or aa 
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- _ (b) ‘these efforts will include: system relia. 
bility analyses; element, component, subsystem, and ‘8ystem testing; 
stringent quality control; qualification testing; and test results 

: evaluation. t+, ee 4 a 


 (c) Operations vine ete fforts will be directed 
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_ EMSD: The central direction and contro] of concepts, studies, 
analyses, expenditures, programming, Scheduling and reporting; the 
administrative Support required to provide manning, funding and coordination 
of all activities of the Weapon System; the source of evaluation and progress 
information to the customer, : —_ | | | >. 


B. SYSTEMS) 


: | 1. IMSD: © Perform analyses, design studies and flight tests (ana 
basic development tests not applicable to a particular Subsystem) in determin- 


ing compatibility of systems, establishing System. concepts » design criteria 
and constraints::to ensyre:. “Somplianre’ af Space: bound :system” components. with 


and related test, Servicing, calibration and logistical Support “equipment. 
(both contractor and/or government furnished) embracing human engineering 
and Q.P.R.I. Studies as well a8 engineering research and: required manufactur- 


2. Subcontract; Conduct a program of analytical study and System 
Simulation and conduct A&E studies, | » ts a 


C. ATRFRAME SUBSYSTEM | 
IMSD: Develop and produce satellite airframe. Provide: propellant 
and pressurization tankage; &erodynamic fairings; structural Supports, .. .. . 
brackets and fittings; mechanical and electrical fittings not included in 
other systems; enyi ronmental controls 3 and ground equipment required for 
transporting, servicing, erecting and Launching, — | . Mg 


D. FROPULSION SUBSYSTEM 
SUBSYSTEM 
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3. Aerojet-General: Design, develop:and manufacture of solid 
propellant ullage orientation rockets. , ° eS _ 
_E. AUXILIARY Power SUBSYSTEM 
1l. IMSD: Develop and/or Provide and integrate: energy source 
and power co version equipment required to furnish electrical power for 


all subsystems within satellite from time just Prior to 


. teunch to mission's 
ending and equipment required for testing and Servicing. | 


2. Subcontract:. Design, development and production of prime 
energy sources and power conversion equipment, including power inverters 
voltage regulators, Photovoltaic collectors, control relays and design, | 


development and production of primary and Secondary batteries. 


F. GUIDANCE AND contRor SUBSYSTEM 
LMSD: 


Servicing, testing and calibration. 


2. Subcontract: Design, development and production of horizon 
Scanners, inertial reference package, contro] Valves and nozzles, and | 
MIT inertial Guidance system. 7 | 
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‘E. FERRE? RECONNATSSANCE SUBSYSTEM 
"SEES SCONNATSSANCE SUBSYSTEN 


_ 1. IMSD: Develop and/or provide and integrate: an electronic 


‘System(s) required to collect, Store, filter (or process), reconvert (as 


required) and decodé electromagnetic intelligence information ana the 


| Squipment required for servicing, testing and calibration. 


By ‘Subcontract; Airborne Instruments’ Lab: Conduct & program 
to develop an“eléctronic Teconnaissance system for use in a Satellite 
vehicle. | os | _ 


3+ Other: Conduct a study of operational requirements for the 
electronic reconnaissance System. 7 | | | | 


I. GROUND-SPACE COMMUNICATIONS SUBSYSTERY 


equipping and manning facilities required for Service controlled activities. 
8 include 


Thi 8 all ground Support equipment required for servicing, testing and 


2. Subcontract: Phileo Corporation: londuct & program for research, 
design, Gevelopment. and fabrication effort for the Ground space Communication | 


subsystem and early operation of subsystem; Manning and Planning of ground 


Stations; and installation of Subsysten EH ground equi ‘ 
II AF 04(6%7 







1. Since Lockheeg Aircratt Corporation has the prime contract for 


Studies. These Services are performed for, and ‘at the specific requést of 


2. The sr, studies are general in nature and indicate trends rather 


‘than highly detailed final results. STL is not responsible for technical 
direction, Quality of design, contractor performance, or contractor evaluation. 








Responsible for providing such Services ag are required to adapt the 
SM 65 booster, its facilities, ground support equipment, etc, » to the WS 117L 
and launch the combined SM 65 - WS 1172 vehicle into orbit. 7” | | 
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Responsible for conduct of a program of research and development 
on equipments, techniques and methods for processing of photographic and 
ferret data returned from the satellite, into meaningful intelligence 
information. RADC ig delegated the Tesponsibility for the conduct of the 





A. ATR FORCE CAMBRIDGE RESEARCH CENTER 
. Responsible for conduct of a program Of research and development 
on equipments, techniques and methods for the collection of geophysical 
environmental data. AFCRC has.been delegated the responsibility for the 
conduct of the program for the Geophysical Environment Subsystem. 


‘VIO MIPR58-5h 0 


A. NAVAL AIR STATION, MOFFEDT FIELD, CALIFORNIA 


Helium for Lockheed 


VII C80 58-33 3 OS 
A- BALLISTIC RESEARCH LABORATORY, ABERDEEN, INDIANA 
Wind Tunnel Tests, WS 117L Models 
VIII ¢80 58-39 a 
A. ARMY ORDNANCE COMMAND, JOLTER, TLLINOTS 


Munitions for Lockheed 


IX = MIPR 72 , | _ a 
A. BUREAD OF ORDNANCE MODEL, TESTS, PRESSU BALLISTICS RANGE ‘NAVAL 

| | EN | 

X G80 59-5h | oe | 


A. BALLISTIC RESEARCH LABORATORIES ABERDEEN PROVING GROUNDS 
ABERDEEN,MARYLAND == - 
ee neclonaknaehentaverdamnbowd ; 


Transonic Free Flight Tests 
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‘I. Descrrrtoy OF TEST PRocRAM 


This decumen J contains information offectinn tha amet 





1. Test Description: 


| The Readout Program cotsists of 1 flights 
Carrying visual and ferret ingen This Readout Progran Comprises the | 


| ‘major effort in the development ght testing of components and Subsystems 


s 
leading to the ope rational Sentry Capability, 


3. System Testing Respon siti lities | 


; | 3 Be ort Testing: in support of the deve lopment design of 
Visual recovery an readout pg loads and consequent vehicle design, the - _ 


following types of design Support testing will be conducted: 

(1) Wind tunnel tests. _ | 

| (2) Environmental tests — 

(3) Horizon scanner tests (ballom) 
(1) Nuclear auxiliary power unit tests 
(5) Recovery system tests 

(6) Ferret tests 
(8) Propellant tank tests 
(9) Telemetry system teste 

G0) OSE tests oar 
(11) Roll control tests (simlation) 


(7) Data processing equipment (large Volume) - 


(12) Photographic systems tests 
(13) Solar auxiliary power unit tests 
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(1h) Propulsion 


(4s) Aircraft drop tests ae | 
(16) “ircraft/ship data package snatch test 


- * s be Captive Tes 2 Convair Astronautics wil] have the res. 
Ponsibility for any component a Captive testing on the Atlas booster, LMSD 
Will provide Captive testing for the Sentry Satellite vehicle in the form of 
an in-plant systems run and a captive firing of each Satellite vehicle less 
its recoverable Payload at the Santa Cruz Test Base, From Santa Cruz, each 


vehicle will be delivered to the flight test launch area, Vandenberg AFB. 


. System altitude . Start tests 


Control will be vested in the Development Control Center’ at Sunnyvale under 
direct Air Force Cognizance, and Control will be subrogated from this Center 
to other stations as the need arises during an operation, : 


B. FLIGHT Test OBJECTIVES | : 


1. Overall poogren Objectives: Sen try orbital performance characte | 
eristics will, by ear 1960, have been established at AFMTC and Vanden be rg 
| f 


| | (1) Demonstration of heavy capsule System recovery tech. 
niques and Cquipments, 7 


(2) Evaluation of high precision vehicle attitude con 
tral stabilization systen. 7 | , 


: ; _ (3) Demonstration of precise vehicie position and at. 
titude determination techniques, | _— , 


| (4) Demonstration of system Compatibility with extreme 
resolution Photographic requirements. - | 

| _’ _(B) Evaluation of orbital period adjustment contro] 
and Compu ting techniques. | | ; 7 


(6) Demonstration of system compatibility with global 
Photogrammetry requirements . , 
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| ... €7) Bvaluation of system tracking and positional comput- 
ing systens, oe ee | 3 


be Readout Program: - | 
| (1) Demons tration of orbit Capability. 
— (2) Demonstration of ability to achieve ang Maintain a 
Stabilized nose-down orientation. = 7 e 
‘: | ( 3) Test and evaluate high resolution trainable photo- 
reconnaissance systems. : 7 | a | — 


sy stems. 
| | 3 : (7) Demons trate Capability of electronic and visual re. 
Comneissance systems to obtain intelligence information, : | 


field, 
Communic ations sy stem a , 

- oe (10) Test and evalyate. data acquisition, handling, ang 
Processing systens, : | _ | 


2. Detailed Test Objectives: Detailed test objectives will be 
documented for each flight. “S _ 4 a 
6. FLIGHT Ts? pray | | 
———accvemnseee 


| Ls necovery Programs The Sentry Satellite vehicle and test system 
_ Configuration are Substantially the Same for each of the eight flights of the 
Recovery Program. The vehicle will be Stabilized in a tail-first horizontal 
orientation, AIT flights wil] involve Capsule recove ry. 


3 2. Readout Pro rem: Daring the fourteen test flights of this program i. 
the payload wil] be stabilized in orbit. he first three flights will ¢ 
Components of the visual reconnaissance and ferret payloads for test 
under spatial Conditions. Readout Will be accomplished at the varions 
Ground stations » With infomation assembled via the inter-station Communi - 
cations network at the Sunnyvale Development Control Center for evaluation, 
remaining eleven flights will employ visual and ferret Teconnaissance 
Payloads as determined to be necessary in attainment of program objectives. 
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Wide-bang visual readout capability 1s programmed initially Only for the _ 
Vandenberg AFR Tracking Station, with the Northeast ‘T/A Station followin 


in fiscal year 1960 ang the Central T/A station in fiscal year 1962, 


3. Test system Configura tion: ‘The test system configuration | 
consisting of = e acilities, tracking stations, a downrange tele- 


) Subject to the overall management by the Air Force Ballistic Missile 
Division, the Lockheed Missile Systen Division has been assigned responsible | 
| technical direction of the Sentry Development Program. In accordance with 


Planning phase and flight test Cperations. Within the broad direction est- 
ablished by AFBMD for Sentry development, ‘system requirements are @enerated 
and integrated by IMSD and appear as General and detailed test plans 
support requirements. Following project approval at AFEMD, the documents 
become Official tegt Plans with which all perticipants in the program comply. 


by various field stations. tT al] cases, final authority in the areas of — 
test control and direction is at the PADCC. | _ | 


II. TEST PROGRAM SYSTEM OPERATTON 
| on 


A. =GBRNERAL 


The system, Consisting of Orbiting vehicle, launch €@nd checkout 
facilities tracking stations, control centers » and computing facilities P 


is considered &8 an Operating entity, and the functioning Of each element 
of the System is discussed @s that element becomes active in the test. 


B. PRELAUNCH PLANNING | —— 

‘The basic Planning, several months prior to the scheduled launch 
date, includes &n adequate description Of the test configuration and test 
Objectives. In addition, the Specific plans for attaining the Objectives 
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are explained. It thus represents a summary discussion of. the. | 
vehicle/booster combination and the ground station configuration, as they 
are planned for any given flight, . | gf Ye es 


C. SYSTEM TEST AND CHECKOUT a tee 
: 1. A program of test and checkout will begin at the part and 
Component level and be expanded until the entire' system igs operating as a 
Single integrated unit, 4 = 2 | a a 


2. Convair Astronautics will deliver a flight-ready modified 
Atlas booster to Vandenberg AFB directly from the san Diego plant, 


3. Sentry vehicle test and checkout will begin at Lasp, 


successfully completed, the vehicle will be shipped to Sante Cruz Test 
Base for a short—duration static ‘Tiring of the rocket engine, , | 


+ git, Vandenberg AFB the vebicle wil1 again be run through a 
‘Simulated flight with all functions recorded and compared to previous 
tests to determine possible deterioration of Components, 


3» The checkout of launch facilities will be accomplished on a 
Schedule compatible with the flight preparation of the complete weapon 


6. During the X-2 day countdown, the blockhouse consoles will 
quantitatively. evaluate the information received from the vehicle, During 
the launch countdown, the consoles will function to make critica] para~ 
meter checks indicating 'go no/go! conditions, with data recorded to 
permit later evaluation, — = : | 


Blockhonse Checks and calibrations of the electrical power, guidance, 
beacon and payload will be made, Simultaneously, the Atlas booster will 
be checked out, This X ~ 2 day mock firing will also Serve to check out 
Sentry communicationg system and procedures, | | | 


‘D. COMMUNICATION SYSTEM COUNTDOWN 


1. Communication system countdown is initiated five hours 
before launch with a Communication check to each station which also 
: | 
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will ‘be operating, 
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individial status reports and integrating separate 





| efforts into a unified operation, The time rela tionship mf individnal 


station operations are planned for a Simultaneous readiness Condition of 
launch and tracking Support equipment, | | | | 


He TAUNGH, EXIT, & oRBIT INJECTION PHAgES 
1. 7 The operation of the complete system, from the instant of 
launch to the end of attitude Stabilization on orbit, is beyond the scope 
of this report; only a representative description follars: | 


ae At the instant of lift-orr, all booster/vehicle systems 


be Commencing with lift-off, the booster will be programmed — 


to roll untiZ it attains its naminal flight path azimth. During this pers. 
tod, the boostez/vehicle will be in vertical flight. | ——, 


(Ce After the roll programming is completed, the booster’ 


d+ Simultaneous with vernier engine skutdown, the guidance 


‘timer will. issne Signals to fire the explosive Separation bolts, ‘Open the 


Pneumatic control systen shutoff valve s and jettison the nose Cap. Almost 
imme diately afterward, the retrograde rockets will fire, effecting vehicle 


- Separation. After Separation, a coast period will Carry the Sentry to its 
orbited boost altitude, whize guidance and contro] Subsystems pitch 


Sentry to local horizontal, 


| @. The propulsion subsystem will inject the Sentry vehicle 
into the desired Orbit, and the preprogrammed reorientation WilE stabilize 
the satellite in either a tail-first (for visual recovery) or nose-down 
(for readout) orbital position, oo : 


1. Definition: the operation of the entire system during the _ 
period after the vehicle is on orbit and Stabilized in attitude and before 


DaS6 










aie. 
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the time when the capsule is ejected (or the vehicle power decays in the 
case of readout flights), is’ described as the orbital phase during which 
the payload operation is Carried out, _ | "  é 


| 2. All tracking stations of the Sentry System conduct a syste- 
Matic equipment check prior to each vehicle contact. This exercise serves 
to indicate the readiness of the station and verifies the operability of 
Be Operation of airborne. visual and electronic reconnaissance > 
equipment will continue as described in TAB 2, -_ 
h. Sentry readout Will be performed initially over VaFB with 
Wide band data reception: Capabilities expanding subsequently to North- 
east and Central Stations, Ferret readout initially will utilize all 
existing tracking stations, - - a | | 


G. RECOVERY OPERA TION | | | | 
Present planning provides that the recovery capsule will be ejected 
from orbit to: be air-recovered, probably in Hawaiian Waters. The basic re. 
covery systen, however, is adaptable to over-land ope rat ions, Thus, , recovery 
can be accomplished in a variety of operational modes. The definitive : 
Selection of the final operational mode Will be made when al] System factors 
have been evaluated, _ 7 


TI. COMMAND & CONTROL, RESPONSI FILTITES & PROCEDURES 


2. The tasks to be accomplished in the command and control of 
the Sentry recovery and readout test Configurations include: — | | 


7 | a. The collection and Presentation of various types: of 
data that can serve as the basis for command generation, | , 


(De The refinement and analysis of selected data to pemit 
its employment in the decision or Command determination process, — 


ee The definition and selection of Cmergency operational 
‘modes in the event of System component failure. _ 
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d. The transmission of system commands, 


the control of operations in their local areas, The degree to which control 
Can be exercised over the system is limited by the Capability of th ground- 
to-vehicie command link and by the high degree of system automaticity, 
B, PRELAUNCH - 7 | | 
_. 4, The Sumnyvale Development Control Center monitors the system 
checkout and the countdown during the prelaunch phases, Specifically, | 
during the system dry Tun at X- 2 days and again during the System count- — 
dom at T.5 hours, the DCC initiates the following activities: : : 
Qe Communication system checkout | 


b. Simlation transmissions from tracking stations to ‘the 


c. Dry run orbit calcuiation. 


3. The Hawaiian Control Center is also in constant contact with 


the Sunnyvale DCC ¢ ring the countdown. Of particular concern to the Ha- 


wali Control Center is the estimated time of launch and the Weather 


Conditions in the planned impact area, The mission of all control centers 


during this phase Clearly is to establish the .readiness of the System for 


Th 


18, VU 


C. LAUNCH & ASCENT 
LE, 
| i. The Sunnyvale pec functions, during this phase, are concerned 
Primarily with system Coordination, as follows: 


In-c 8 7 
GE CONOR 


is document contains information affecting the national detense of the United States within the meaning of the Espionase Lawe. Titte 
 U.S.C., Section 793 and 794, the transmission or revelation af which in ae. —- . 


tees net es ee ei wept i, . 





_,.3« The tracking stations are alerted ad notified of initial 
orbit parameters. | = : 2. ¢ Bs 


en The Computer Center is routed the times of vehicle engine 
Start md termina tion of orbital boost. eee 


Ce the recovery force is informed’ of orbit achievement and 
redirected, if required, a | 


, 2. The Vandenberg Contr] Center functions are the direct control 
of the lannch facilities and vehicle command during this phese of the test 
ope ration, s, 2 3 [ ee = - 


D, ORBIT 


1. ‘the exercise of Control over the vehicle in orkit is limited 
to the following Commands: a _ . 


Ge Reset of the orbit timer 
be Adjustment of the orbit timer 
°+ Control of orbit altitude and period 
d.. Initiation of the recovery sequence, or | 
e. Initiation of reconnaissance readout 


continuously monitor the Sentry System during the orbital phase, Unexpected 
Component failure in the vehicle or on the ground will dictate g redeter. 
Mination of the nomal opera tional Sequence, ; - | ee 


E. RECOVERY 


— 1. The decision to initiate recovery is maie by the Sunnyvale 
DCC and the command issued to the vehicle on orbit by one of the Sentry 
tracking stations, ‘The aircraft will have departed before the dump con- 
mand is sent. From this point, Hawaiian Control Center becomes the focal 
point for the xercise of system camtrol as delegated by Sunnyvale DCC, 


teca . ©° Progress of the search and recovery operation is plotted | 
against a predetermined time schedule, Appropriate periods, which have 
been established following rigid safety standards, are allowed for air 


and sea search, Changes in weather condi tions are carefully evaluated | 
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informed of the progress of. the recovery operation, 


in tems of these predete mined standards, Sumnyvale DCC is Continuously — 


a 3. Any decision to postpone or halt the recovery attempt or the 
Capsule search will be made at Sumnyvale Defte lopment Control Center con the 
basis of the infomation received from the Hawaiian Contro] Center, 


TV. SYSTEM TEST EvALDATION 


results will. be conducted, The necessary evaluation effort Will be accom= 
plished Concurrently by designated Air Force, Convair kstronantics and 


ae Vandenberg AFB 

be Telemetry ship - 
ce Kaena Point Tracking Station, Hawaii 
d. Chiniak Tracking Station, Alaska 
e. Recovery Force, PMR oe 
f. Northeast Tracking Station, USA. 
(B+ Central Tracking Station, USA 

2. The types of date involved are: 

Be Telemetry data | | 
be Rader tracking and control data 
C+ Launch (umbilical) data 

d. Launch ( optical) data 

| e. Weather data . 
| £, Prelaunch servicing notes 
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h. Operations data. (recomaissance readout). : 
3. To insure the rapid incorporation of test results in tle 


(occurring between flights, Every effort will be made, therefore, to 
Streamline the data flow process so that lag times may be minimized. 


B. DATA HANDLING PROCEDURES 


Each item of data required to evaluaté test results Will be 
specified.in detailed test objectives for each flight. Because of the | 
many individual pieces of information which mst be assembled within a _ 
‘short period of time, every attempt will be made to deliver each item of 

_ data within a specified time. Deviations dictated by conditions peculiar | 
_ to m individual flight will be covered in the detailed test objectives, 
Other necessary deviations resulting fram conditions arising during or 
subsequent to a test will be coordinated through the Sunnyvale IC, 


C. DITA REDUCTION 


1. With the exception of data derived fran metric optics, all raw 

_ Sentry telemetry test date requiring reduction to usable foms Will be pro- 
cessed by the contractor data services, Since nearly all quantitative infor- 
mation derived from a flight will be of this Category, rapid processing of 

such data is essential to the timely flow of informtia. Also, because of 


the processing scheme will be both expedient and highly flexible, To permit 
an early evaluation of Sentry results, the data reduction process will be | 
accomplished in two parts, in the manner described bela, | 


7 a Data reduction required to Support ‘quick look! evalue 
ation activity will be accomplished on a first priority basis after — 
receipt of pertinent data. Nominal ‘quick leok' data requirements will 
be specified in detail 60 days prior to each flight. 


bb A final, comprehensive compilation of data as required 
for detailed subsysten emalysis will be completed within a period of 3 to 
5 days after launch, | 7 | a | oe 


D. SYSTEM EVALUATION 
1. A complete evaluation of test results will be made, This 


evaluation will encompass all weapon system test activities: as they 
affect the achievement of ultimate program goals and objectives, Major 


(i 
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euphasis, however, will be devoted to the timely evaluation of systen flight _ 
tests as required to properly redirect the program, The areas to be covered 
- Will inelude:. me. 2h | ee | ead | 


aor © Overall system performance in terms of predicted versus 
actual results | | | : 7 


_ soy Validity of test plans and conduct in tems of the timely 
achievement of test objectives | | | 


System test operations 


Ce Techniques and procedures employed in the conduct of 


ad. Adequacy and Suitability of systems communications, ground 
Support equipment, facilities, and logistics, a | , 


test will be coordinated with aT organizations cancerned and fully imle- 
mented at the earliest possible date, a | 


3e Camplete and ae ate records of program test activity and 


results will be maintained, &£ continuing evaluation of system ope rations 
on a flight-to-flight basis wilZ be condncted, Ope rations concepts, 


Te. 
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port the following functions of the program: booster 
and vehicle assembly and checkout; launch; satellite tracking, contro] - 





' and telemetry 3 data reception, interpretation and dissemination. 


é. Boosters and Vehicles will be maintained, reassembled and 
checked-out in th Missile Assembly Building at v, denberg AFB. The 
missile will be launched from the Sentry/Atlas Launch Complex Nr. 1 
— &t Point Arguello. Launch data will be obtained by utilizing VHF 
facilities at the Vandenberg Tracking Station and the Downrange 
Telemetry Ship. Orbital tracking, command and data readout will 
be performed initially at the Vandenberg Tracking Station. As the 
System develops additional tracking capability will be available 
at the Hawaiian and New Boston Tracking Stations by June 1960. 
Additional Data Readout Capability will be available at the New 
Boston Tracking Station by September 1960 and at the Ottumwa 
Tracking Station by September 1961. A Development Control Center 
Located adjacent to the Sentry Production Plant at Sunnyvale, 
California will serve 88 & command, administrative and control - 
center throughout the development phase. | | 


to take advantage of support available at existing military bases — 
or contractor plants. Industrial Facilities (P-151) are not included 
in this section. 7 , |  . | 

4. AP Forms 161 which include the detailed description of each 
project based on the best knowledge available at this time and 


Justification for requirement are contained under separate cover. 


>. Advance planning funds required for planning and design 
costs to be incurred directly by AFBMD for the items in this 
section are not included. Planning and design costs to be incurred 
by the Corps of Engineers and Bureay of Yards and Docks for the 
projects in this Development Plan are not included. —_ 
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This document contains information affactinn sha emttais 4» 





. 6. Definitions of MCP actions &ssociated with this Section 
are as follows: > | : 2 5 


_ &- Design Start Date: The date upon which the design agent 
commences preliminary design of the Specific project.- Implicit in 
| this date is the understanding that approval of the project will 
have been received, design funds will have been made available, an 
Architect-Engineer Will have been Selected and design guidance 
furnished him by the Air Force or its agent. ee? 


| b. Design Completion Date: The date upon which the Air 
Force receives final drawings and Specifications from the Architect. 
Engineer for review and @pproval. It also indicates that, prior — 
to the date Shown, preliminary drawings and Specifications wii} | 
have been submitted, reviewed and approved, and a Control estimate 
«Provided... ; ee ae ee a 


Need Date: That date when the facility is required to 


7 es 
be capable of &ccomodating or performing the function for which. it 
Was acquired. . | | | 
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This documens contains infermation affecting the Aational defense of the tta:..5 «. . -: 
18, U.S.C., Section 794 and FO4 at a. es 








Part IBase or Location = TRBM/TCEM Training 


1. Rawards AFB. ae Training Launch Facilities 


2. Holloman AFB - | @. Technical Training Facilities 
3- Patrick AFB Oo 3. Support : <4 


4. Vandenberg AFB 


5. ATLAS —_ _ ICBM Operations 
7. MINUTEMAN” Tapeh 
8. * 117L/Space /ipas | é. Launch Support 
BA Pt Arguello, calir, 3. Guidance | 
SB New Boston, New Hampshire 4. Guidance ae ., 
 8C Ottuma, Town - 2+- Command & Communications 
8D Ft Stevens » Oregon | 6. | 


Missile Support 


SE Hawaiian Is. TH. 









Part ITT Wea. ns System or 
~~ Weapons Syste See 





e; Calir.- 
Calif 





ge Sar 1. WS 107A-1 
| ae | 2. WS 1O7A-2 
9. Miscellaneous eee | 3. Ws map | | 
Part II Item (Functional) ) Category 4. WS 117L/Space /MIDAS 4, 
R and D  ; oe >. Common Facility (2 or 
: = : | more WS or uses) 
1.. Launch Le 6. ICBM - roc | 
2. Launch Support ‘Se. et | ' [+ IRBM - Toc © 
3. Area Support/Missile si rt 8. WS 133A _— 
2+ Captive Test — Part IV Line Item 
6. Special Test 5 | - | 
7. Captive Test Support | Fach line item listed under a 
| | Functional Category is numbered 
_ consecutively, ~~ 


Example: The: number 43.6.5 would indicated Vandenberg AFB (Nr. ) ye 
Guidance (Nr. 3 of ICBM), .6 (ICEM), .5. (fifth line item). It should 
be emphasized that Since the item (Functional) Category is broken 
down into three functional areas (R&D, IREM, ICEM), the third digit | 
(or Weapon System Code) will indicate which Bub-category the second 
number belongs to. a | 






This document contains information affecting the 
V8. USC Rentien van ee 


Example: 





In the number 43.6.5, the digit .6 


Second digit -3 (of the number 43) would then 


indicates ICBM and the: 
indicate "Guidance". 


NOTE 2: Base or Location Number is indicated in parentheses | 
"LOCATION". Item: (Functional ) Category Number is 


following 
indicated in Parentheses following "ITEM CATEGORY". ‘The index 


This document 
mMawer ew. 
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_ DEPARTMENT OF THE AIR FORCE . < > ~ co] 

HEADQUARTERS UNITED STATES AIR FORCE | S ce 

| WASHINGTON 28, D.C. Ce mat XS pw 
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MEMORANDUM FOR DIRECTOR OF INFORMATION SERV; oh ae 


SUBJECT: Security and Public Release of Information | 
| , Regarding USAR Satellite Program = 


1. This memorandum concerns the subject of security 
and public release of information regarding the USAF 
‘Satellite program, The specific project in question is: 
WS 117L (Advanced Reconnaissance System). | 


: 2. The thoughts expressed below also relate to 
“those set forth in our memorandum to you dated 12 November | 
1957, Subject: "Security and Public Release of Information 
Regarding USAF Guided Missiles Program," 


““i") YBAR 


LASSIPIED Gl DuiCE MBER 


44 ‘ 
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3. Recently this office proposed to send a Tyx (see 
attached) to the Commander, BMD, ARDC, setting forth the 
authority to declassify the information that the ¥S 11713 

is a reconnaissance satellite, that ATLAS or THOR can be 
used for the first stage, and that its popular name is cae 
SENTRY. So far as is known, the latter was a name selected 
by your office and was never classified, The Twx Speci- _ 
fically stated that the declassification dig not constitute 


“OLAS oTA ATION | 
eee 


+ 
s 4 vfs 
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. a id - 7 ? 
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OM Pee ele eae: vat ae a 


pics public release authority. This guidance Was proposed in 
nan / recognition of the fact that such information had already 
i, =a™) been officially expressed by top-ranking DOD personnel in 
ac 2 ONY Congressional Committee open hearings, and therefore 

Se 4 Security safeguarding of the information was not justified. 
Sas" Specific reference to the committee hearings is given in 
misena | TabA,- | | | a -- = 7 
pees: 1: or A hon a 
Bee f+ The Office of Security Review, OSD declined to 


CLASSIFIED BY oo... 


coordinate, Stating that it was contrary to guidance set 
forth by ARPA. Since the information we Sought to declassify 
(except for the term "SENTRY" ) has been expressed in open 
hearings and has been published in public documents it 
Cannot be denied that the Soviet Union has had access to 
this information, Moreover, since declassifying such inform- 
ation would save security costs and make handling within the 
Air Force easier, it cannot be denied that the Air Force is 
thereby put to needless security expense and administrative 
inconvenience by retaining classification, both Within ovr ,. 
field agencies and contractor facilities. Finally, it must ‘oe 


vee seer —. DECLASSFEey *9DE sop. 
tet ben Si : | i Ye | 7 


as 58-3855-4/ —— —_— 
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a ete Y | | | 





TS66¢ 








Kemo to SAFIS, subj: Security and Public Release of Info 
Regarding USAF Satellite Program (Cont) a 


be suggested that such impractical retention of Classifica-_ 
tion cannot help but lead to cynicism regarding the vali«q- 
ity and function of the overall classification system, | 
During a recent visit to EMD the need to declassify subject 
information was reaffirmed, Additionally, as you are aware, 
‘although not a part of the action sought in the Subject Tyx, 
stated sac release of information which has been pubiicle 
Stated in Congressional hearings is thwarted by decisions 
such as cited above, | | 32% | | 


oS. This issue raises the fundamental question of 
whether the Air Force must coordinate with DOD regarding 
declassification of 4ir Force information. As Stated in 
the 12 November 1957 memorandum referenced in paragraph 1 


- above, it is our position that the authority for Cclassifi- 
cation and declassification rests with the Secretaries of 
the Military Departments, It is still desired that the 
guidance outlined in paragraph 2 above be sent to BMD; 
therefore, clarification is requested as to whether it is 
necessary for us to seek prior approval from the Office — 
of Security Review, OSD, to declassify such information, 
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Tab A, References | r Sectrity 

Tab 8, Proposed TyYx uty Chreé?f of Staff, U 
to BMD Materiel | 
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The following references contain Statements made | 
in open Congressional Committee hearings ve: tive to 
WS 1L7L being a reconnaissance Satellite and using 


ATLAS or THOR 2S boosters, 


1. Fages 304, 305, Department of Vefense Appropriations 


_ for 1959, Fearings Before © pubcommittee o the Committee _ 
On ppropriations, House of Representatives, 85th Congress, — 


testimony of Dr. York, ARPA, _ 


2 Pages 1634-5, Inquiry Into Satellite and Missile 


Prograns, Hearing Before the preparedness Ynves igating 
ubcommittee of the Committee on Armed Services, U. s, 
senate, SSth Congress, testimony of General Shriever, USAF, 
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|, SHE DEPUTY SECRETARY OF DEFENSE. 
SS Washington 23, D, i. a 
= | | a | «SPAS 198g 


CUSJECT: Definition of ARPA Progra: MUaUel Bom General Declasetfication Schedule, 


1} Sateltizes . White it Was originally planned that the VANGUARD 
Series of satellites would ¢omtinue under the Director of Guided Adisgiles' 
Cvordination, it now “appears desirable to make a clean transfer of 3} 
GAttiite programs to ARPA, Thisia with the understanding, however, 
that the Director ai Guided “idsalles will continue to arrange for supe 
wOxk O¢ Satellite orograms oy necesaary rotketry, launching and othey 
FaN49 facilities and the iike, Livectoz, AROS aad Director, Guided . 
“HaSiles, will collaborate in Preparation ci an ARPA directive to the | 
ahove efiect, ae 2 3 | 


y 
>) 


(2) Cmesriliton pound rocket motor development - This Air Force 
Project (in collaboration with NAGA) ia of interest doth to military pro. 
6*9503 und te civiliaa space programs. There appears to be no present 
2avantage in eransierrigg this Programio ARPA, ‘i will, thereiore, 
Temain under Ais Force Tnauagement, with ARPA and NACA Conpe ree 
tion, and with ASD TRAE) for Director, Guided vids zid@a) coordination. - 
the latter two will PPavare & coordizatad instruction to the Air Sorce. 
Clarifying teiationshing on this project, = —— 


{3) Eslig Proveliancs - it appeared from the Cigcusaiong that it 
id be ReCe3sary asa hackszround for iurther definition of this program 
ears a completes Slatement of solid Propellant research and develop. 


watk already under way in variona Setense Genartment agencies, 


* (7 | : _ oa 
- : a en’ 
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Dr. Histiakowaky's report attached to Dr, Gllian's letter to the 
Secretary oi Defense of March 18, 1958, recommends that there bo — 


an opportunity to summarize the program and te teview Dr, Kistiakowsky's 


Teport, we will sit down again to 


define the organization of this work. 


(4) Antiomissile missile research and developmént’ = Azeuming 
_ that Congress aporovriates the Suppleme ntal #71959 fands requested. 
‘by the President, it appeared from our Ciscussions that the develosment! 
of NIKZ-Z505 aan anti-missile missile system would already have 


reached a svecifie uevelopment s 


tage that would make it inappropriate to 


turn this phase of the work over fo ARPA, NIXE-ZEUS would accerdingly 


romain a responsibility of the Army for coardination by the Director of 
Guided Missiles, Ib was appzeent, however, that a broader scientific 
base should be preaared for longererangs developments in the anti. 


missile missile ficid, it was, ¢? 


reiove, agreed that available funds - 


‘growing out of the NIK S- 2 EUS-WIZARD-PLATO and FY 1959 supple. 
‘nantal appropriationa would he reviewed. When thia information is 
| avallable we will sit down again to deiine the organization of missile 


Cezense and the area of the works 


beet: 
Sake, 


that ARPA will be authorized to under-_ 


_ The above is not a complete list of ARPA projects but merely _ 


had 


Covers these project areas requiring further resolution, J would like 
to taka uo the above matters with the addressees as 8060 423 Lhey are 


ia & position to dg so, 


Inc} ee . 
‘Lex to SecLieg fp ir, | 
Asian dtd 3-19-53 whine), 


faf - an 
- DONALD A, QUYARLES 


fis! 


» 8 44% | | °F Anguat 1958 
MEMORARDIM FOR REcORD _ 
SUBJECT: (UNCL) First Heoting of the DOD-NASA Rockot Engine Technical 

 ~+Hanagement Comittes a Boge pe 5 i 

1. Tha first Resting convened at 1330 today and lasted until, 1630, 

| Present werss . rr | = | 


Silverstein, RASA, Cheirnan 
tishler HASA 
WoOchwa rd. RASA 


Sore «= STA HSISNSA HOT Glenerat Declassification Schedule, 


 Senaro RPA 
Heaton OSAP 
Sohnare USiy 
Rovers. USAP 


2. This cathering yas cee aie ee Soesions the avening of 6 iusuat a 
and marning o” 7 August betwean Ady Fores Cepresentatives and Dre Sliverstein 


sor the purrose of Piving him vackgzround information . technical Drosran. 


> o- 
ming and fiscal = on ihe Progrsms duantified for ‘ranafer to Nag. The | 
evening measting involved Sliverstein, vOOdeard, scahars, neaton and appold 
of ANRC. I had Soked Col Aprold to Brief this crow on technical informs 
tion which has not Deen cisseninated among Propulsion Leb ang Lewis Lad 
rockeb crouoy byt Which sould hava a controlling influence on the optizns 
Dropellant cosbination Lor hich enarcy upper stages. Since this informa. 
tLon was not. avalladle to the Fropulzion. Lab curing tha studies which led 
O salactlon o> F2/TigA, for the 12,609 ang £0,000 round thrust upper Biases 
FOCKS’ profecty now: doing tronsferred to. RASA, there oxists a Possibility 
that thig trovellany condimition ig hot optizuz, Np, schnare and Col Arpold 


~80mpared study results and found that tney did not AZeee Tt wag therefore — 


Cecided that a Technical Gvaluation eres would be formed consisting of 
experts from the Lewis Lab of Nasa » “26 Propulsion rab op WaDS, Yq ARDS 

and ARPA to reconcile these disparitias and either develos a unanizoys Cone 
clusion on tha Optimum combination or identify data which mist be expari- 


mentally verified befors valid conclusions may de drawn. 


: Je it.was also oereed that tha major Objective of the Technical 
vanagement Coomiites would ba to deaide Of Bnd recommend the major Lfeaturag 
of an advanced Pocket and Suvperting research and facility Program which 
is optinum for the national requirensnt, : | 


| ‘4e Or, Aiverstein Opened the meeting on Tharsday, 7 August with the _ 
POllowiny chserve ~lons3 | _ | | ; 


4. HASA £5 not yat an official entity: no hsag has bean rane 
aod thereforg x5 policy s2n bs aeciged, However, although inpdl sentation 


} : o~ -de-  .. . + o =e ' aa 
32 748 committagt, mocommendations -ygt wait, the comelttes can &cldresas 
ao: 7 ae 2 Swany Re ry ‘ 2 ab ge Sar ee ney ; i 
#65OL2 LO insoercant issues, : i> . 

4 
i esse SF. OS . 
“= at wee BEL 3 


Yd 


SB-RBGE- A, ispenet , 





TOT) Ie on Om De 





. ) . vice, 2 

decisions, Declaions will be nade by walchaver azency, NASA oF ARPA, has 

Teaponalsility for the Projeot on wich & Tectemendation is rade, : 

million to Wasa, AlsO,. NASA wilt ot new money. to inoroaes 

to a total or 2249 filitcn = an amount agreed to at Presidenifel] 
45 usual, Misa Wanted nore, the 503 wanted thes *9.g6t lees ang 49/9 | 
million t9 tho Tosnlting cozoromisa, “oreover’, of tats 2242 million, | 

. $30 million 45 allotted to prosulston work. Hone of this £29 million can 
be apent for facilities « tn Zact Rica Rast fet COngressioral a» 2 

for all fasility investuents over 1250,CCO, MASA must fond within the 

$30 milion the Portion ff the ROVER preerea the ii Forte has bean 

cupporting, OT | | a | | 


- Ge. Tha comMitea stould concern diself Pls with devising a 

fational rropram. vs should not in this initial stap. of deteraining what . 

13 ensential in the way of a presram, hold to any avsitrary dolar dinit, 

Th other words, hg Gnusclated the chieative descrited in 3a. above, 
| 





«5. Oy, Silverstain set uD ag the agenda for thi nesting 2 discussion 


3 Se Big boosters and various methods of esproaching their 
develormment, ae . | | 7 


Ce Proctay fo» technical growth in hgate areas of invortance in 
tha fiela Of rocketsy, | os ae: 7 


thig first esting were to; 


a. Se Identity Projects thick Gli can agres should be included tn 
& Ba.conal procram, | 7 | oe ky 


Be ake recomendations Of &. and On Bil other msojects Vhick. 


. The spectzis objectives of 


romirs imnediate Gr imminent decisions ¢¢ Selaya are to be. avoldad, 


Se During the tus hour meeting, the conversation ransad oyay the 


Tirst to arcana ttess only, “eccmmeniations vara Substantially ag follows: 


ie =A Cesten study dn py 29 Of a booster Vehicle using a Cluster 
CL 55 Pt on <i40 beostar excinas, PUPDOBS = tO male avalleble tha | 
—Geaisn oF a booster Waich can he developed in about “WO yoars ff & require. 
(‘OSns Materlalizes fs. 4 ACOCX unit before a i0DCe sityla chamber eavine 


t-3 $7 


o 1 
te ot. 


2. . | L ‘ * \ 





Nemo for Hecord, Subj: (yg) Pirat tg of the DO0-BAk Rocket, agioe Tech 
Hanegeaent Conmai ties Cont'd 


can be : perfected in about ipa viens. ‘masa shonild badges fa BY 2860 toe 
ieee “© begin to convert this design + to herdare Af « requirement develops 


be Contime the © 2O~L00K encing to the extent. 

| develonment of ‘the Icore Singie chamber iret. the 
[rogram should be te Rey at aporoxinat the 1953 level Ger. mites, 
nOrk on this money should include breadebeard enging ruming and vests 
up ta t sdan Gaia, re OF *80 20COK engine to cbtats bea trenater 
Bang piste vcd an Cat 


Ce Continua the 000K « le chanber engioe at a rate uileh vint 
viola & FPO? sneine in five years. (Hotes This vermite nQ delay in the — 
Program nt] a promt reeelarat Sion to te 8 £16 niliion Joval dn 1959. Also 
roquired ta the test stand rodittzation 8% Santa usanna first neaded for 
the 300K ‘Sagzines):) pr ee ae 


de Contime the 12% 3 zofteh, + project at Bell asa sta Sicbacitiaas, / 
progtas for now, Hold up on the } FPO) setad. =n mati i Stand at Bell 
CP 58 cola: 7s). 7 


@ Defer tnt tinting che 2 EX F ro /t.2 , rocket pending the effort 
‘0 annly the latest technical im-utg to “asfofming the optinnn PYrorelian: 
combination for hich caerey Upper stare annliostions by a combined RaSh fed 





APMARPA Loan (referred to dn in paragraph 2 above} .- 220 Savers facility our: 


Will lihevise be held im. Yho evaluation team Is to be neadad 3 bY Tishler 
of Lewis Lab and will strivg tp Teach & conalusion on beads of technical 
fasts in three weeks, Thig ; -3 an optiaistis scheduis, 


Pe. Dafer committing about; SOF see ry fort K 
age for 250 on 10x ta< Oy chamber Ey tnvrestigats Ly a § as tox O 
tho. tiahler Sroup mexe cheT= repars, 


- Continue under fir Force Sponsorship the ntact propellant 
~prosram =OW in Dorocress, Apoly lnowleds “5@ fained to aid in propaliant : 
Olees for the Srace rocket Prorran. 


7. lth regard to the rreblaa HAGA oe in fy i eciaiaies & 
evace rocket OTOsTaR i folnted ont the possibility th “a ARPA Hay be in a 
Position io relisve 2 =A Of the hecessity a? Supporting the dsvelonnent 
of som =plote eryenes for unper stas “2ES Une, leaving. RASA to concentrate oy 
tn@ big chenical and rucloar boos: ako ul course Hast wilz sontinne In. 
POI3S research in ell rocket areas, ais Possibility Stezs from tig com 
sitter vion3, coisas : : Thay ig ihe poe lity t that, a3 Tecemnerxied by ths 
Ads “oree in th rtC2Tan provosed i5 AAPA end vassed to fAasd, two unser 
stasea h bach SESrsy Cnrines will reet toreseeebls neads ~ a 12,500 pound 
und. for advanced Re and il il aaa cCapsaulss and about BY CO,COO pound 

- 


“6s eee — 2 eS 





emo Lor Pecard, Subjs wot?) First Mtg of the Doom Rocket Pagine Peck 
: vanepemact Comittee 


rocket for large pay payload ostelttes and; DYNA Soan, The 117% nrocren 49 
somied by ARPA outeide of the & 360 million national ceiling on om sinelarly 
Space related : work. of this project by AR?4 oy by the Als Force. 
for ARPA prasaents:: » however. 3 9 AnPS has authorization and 
money to ariake cevalortnt of aa upper atopy eee sete aa the 
UNit which wil) opt the heaviest payload in orbit when | On top or 
alLa3 or TIPAn, “yeh an engine, it appears, will fall in the 20,000 Found 
thoust cateyory, The catch hers is thas AAPA Ray decide on as 
rather than e hich anersy stace. Of the €30 million HaSA hag for 1959 
propulsion orstestg, a about #15 ee wild be needed ior the 210Cox booster 
and about 26 sili, ior AGVRR, & design study for clustering THOR el 
TITAN engines snould not ad opensive Se) WASA coy can eens Srewenenn 
OF some cones 


TRS Would bas lo aagneat losical asslgnzents of rocket syslonzent Projests 
Oetween ASPA dra RASA largely on the Sasis of availability of eens: and 


Lee source, sclentifis. or military, OF the initial . Uncentive for the project. 
The second vould be to — 8nd recomend heans of providing funds | and 
«£5 “268 to implement ¢ vecomendad orovram, + SUugneaied thase tug 


nacitiong tg Lz» Silvers: ae who dia not a: HPCB. He preferred ‘Oo leave these : 


ta *O bivker echalors og ASA end APs, 


| a, with only Air : Force and 445A peonle resent I toldg Br, ea 
‘Let the Air Forme Would Likes as a meneral ruls to honjle tha toohnical 
end admini st ‘Tatlve minayeneni of fAjor lienid cngine cdavelomnenis dy: 
ineust Ey 20? the svace PYONTaM, whether unmier tha direstion of wASA's Or. a-PA, 
I pointed cul that the raw family of rockets us surtlce for nm military aa 
Well 23 solantitic Temiiremenia#., It £5 tne amDerative, cherefore, that the 
develonnen: Bgeney Within '2@ DOD hege Srl TPS oy} ty ras? acatlevenant and 
—— Capadilt: iy in ike a rocket field have an active role in the 


are gars to mat rites Tha ue Ponce ocenpies an indiscutadia posi -46n 
Of leadershin Bmong tha ete in the licsid rocket field, dix rores 
Toread chs » Lonay ; and | “eohnical sia cance are bshing avery Succaesrnl Jienia 
Tocke'’ en ine Of rajer st iznitoaneg tn : ‘n@ Undied States op far and Li 4s 
29 Air Porse PrOS8S Tor advanced rook be which is being : ‘Tanslarred 20 
he 8a5i.e or. Stivers'gin ceid that he feats Geeisions &S <0 whether g 
fivan ASA FROjee! shows ha CON ras ed ond ranecad 3 oy the Afr FOres os 

| OF {Re NASA Wree23 “J should be crovermes by che circtmstances Smrounding 

| oak C8580 [a 6159 gated that ‘Aureenentg ts “88 subjec!. should bs reat 


by dirac: » 229: dation n 59.vean the 7451 a. 3@ Ain Force, 
aCe tb wild tag HAA. reas 25 a Ae years [ney bulla ¢ and ree thedy ean 
Flipat o2earny Senier which ty being os ealed to Japlemen i heir space 
4 


} | Try 


Se id of eee 8 Ae arena ey, Oe  CaT Om ee | ,, 


wee ih =) TTI et oot mE et me ee gr Ci tale Ree lent ae ee 


Oe a ew 
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“Yemo for Record, Seb! 2 (0) First ms of the DOD-HASA Rocket ‘Tagine Tet 
Vanagenent Comml:tee Cont'd 


‘programe | Consequently, the Air Force should have 1tite diftioalty 
‘Securing the assignzen: Of manarenens Teaponsibility for the develoment 
Of rocket engines now OF soon +o be initiated under Bisa spensorshin, — 
cowever, it is most important that the ais Force at the DC3/D or Assistant 


| Seorelary for" RED level, begin row, while HAS slane for theiz Spate Flicht } 


—eepearch Center are still relatively finia, tO persuade NASA at the Br. 

Clennan-Dr. Dryden leyel 5 avoid duplics: ting the Air Forve technical and 
procuremen: staff at Wright Pteld for the manacenent af of complete rocket — 

development Project t3e Foin:s ve can o*ress includes 


Be St ESSER eat on nd ut be rene 
; to MASA doniren It exists now ond is ready to serve 


be The vz % Field staf? must be pein‘ained to sain out | 
engine dovilornente and acantations to meet military requiresenis which 
ate cestain to Aterialize aad be ascorded cOsanding priorities. such 
-s renemn3, in all probabilizy, will become vara before nen +s 
commlate on -he engine concerned. = 


‘Ge The Als Force, Seenly alive te our respounthi24 Las to sais 


27 adequate Srogras in -he eee: area for Ltary Purposes, will york 
with HAGA to break cown chy terriers which are thrown up which would 
Preven: ihe Air orca fren Poincar ang 70 che HAs programs: by construcie 
= Ang. “eat Bands, providing propéllanis, 6 &2C» for shese Programs. 


| i, The comdiztoe will reat arain on Pairoday, APA Auguas, ee get: 
more doers sa: Oo proolars oF a delays in an going Project ‘fe 
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DONALD A. HEATON 

Colonel, USAF — | 

Grint, Aovounntics Division 

: storn ye of Rosenrel & Development 
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siice, Depety Chief of Starz, Development | 








